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Late Onset Iatrogenic Diaphragmatic Hernia after 
Laparoscopy-Assisted Total Gastrectomy for Gastric Cancer 
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Through the advent of surgical techniques and the improvement of laparoscopic tools including the ultrasonic activated scissor, laparo-
scopic gastrectomy has been increasingly used in far more cases of benign or malignant gastric lesions for the benefit of patients without 
compromising therapeutic outcomes. Even though possible complications provoked by the ultrasonic activated scissor can be prevented 
during the procedure with increasing advanced laparoscopic experience and supervision, unexpected late complications after the opera-
tions rarely occur. An extremely rare case of left incarcerated diaphragmatic hernia of the transverse colon developed in an 81-year-old 
female patient as a late complication, 8 months after laparoscopy-assisted total gastrectomy for gastric cancer, with laparoscopy success-
fully resumed and without the need to sacrifice any portion of the bowel.
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Introduction
To date, conventional open gastrectomy for the gastric cancer 
has been gaining superior popularity than the laparoscopic coun-
terpart. However, many of the laparoscopic enthusiasts strongly 
believe that totally laparoscopic or laparoscopy-assisted gastrec-
tomy, either distal or total gastrectomy, may not be worse than the 
open gastrectomy in terms of oncologic outcomes.(1) Even though 
all kinds of laparoscopic procedures are considered as the less in-
vasive ones than laparotomies, laparoscopic operations always carry 
their own pitfalls to entail some risk of morbidity. In exchange for 
patients’ benefit, surgeons are supposed to suffer themselves from 
time-consuming hands-on training to overcome the learning 
curve and physical exertion during the laparoscopic procedures.
Fortunately, lots of technological improvements on the instru-
ments have been boosting the effectiveness and efficacy of laparo-
scopic procedures by making laparoscopic surgeons’ ideas coming 
true. These specific laparoscopic instruments, such as ultrasonic 
activated scissor, many of the graspers or stapling devices, are very 
useful and safe, but may harbor potential problems to result in early 
or late complications during the procedure if used without thorough 
precaution, which mandates laparoscopic surgeons to stay alert to 
prevent or locate any kinds of morbidity by iatrogenic injuries by 
the end of the operation.(2-4)
Many have reported on the successful laparoscopic repair of the 
diaphragmatic hernia, regardless of its etiology and there has been a 
few reports commenting this complication.(5,6) However, those not 
only developed after esophageal surgery but also localized at hital 
area. On the other hand, late occurring diaphragmatic hernia, by 
the iatrogenic injury during the previous laparoscopy-assisted total 
gastrectomy, resulting in transverse colon herniation into the chest 
is a very rare one. 
Herein, we report the details of that case, which we ought to 
have experienced. Suh Y, et al.
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Case Report
An 81-year-old woman with progressing upper abdominal pain 
for the past three days underwent routine chest radiography, which 
showed an ill-defined, low density mass with air that measured 
more than 5 cm in diameter and changed the left cardiophrenic 
angle into opaque density with air-fluid level (Fig. 1). Eight months 
ago, by full laparoscopic approach, she had undergone total gas-
trectomy with Roux-en-Y reconstruction for gastric carcinoma 
(pT3N0M0) at the cardia. At that time, she returned to her house 
on the ninth postoperative day without any morbid conditions. By 
routine follow-up taken six months after the total gastrectomy, 
anything that might either indicate any recurrence or suggest sign 
or symptom of left sided diaphragmatic injury was not found. 
Contrast-enhanced, abdominal computed tomography with 
coronal reconstruction easily pointed out herniated bowel into the 
left pleural cavity through a possible defect of the left hemidia-
phragm (Fig. 2). All the hematologic and biochemical values from 
the blood were within the reference ranges. Right after getting 
diagnosis, she necessitated surgical intervention. Under general 
anesthesia, she underwent laparoscopic exploration to correct her 
surgical problem. All the ports used at the previous operation were 
recruited for this herniorrhaphy. Rarely, intraabdominal adhesion 
was found, except herniated transverse colon through the defect on 
the left sided diaphragm (Fig. 3). Herniated colon with some exu-
dates but no ischemic sign was drawn safely with graspers back into 
the abdominal cavity after extending the defect about 2.5 cm long. 
Before we applied Gore-Tex mesh (6×6 cm) on the diaphragmatic 
hernia site, the opening in the diaphragm had been debrided and 
closed thoroughly with non-absorbable Prolene 2-0 sutures by 
intracorporeal continuous suture. After then, Gore-Tex mesh was 
applied above the suture site and fixed interrupted sutures to rein-
Fig. 1. (A, B)  Preoperative plain chest 
film showed air-fluid levels by the her-
niated bowels in the left pleural cavity.
Fig. 2. Coronal section of the chest computed tomogram showed her-
niated bowels definitely in the left pleural cavity preoperatively.
Fig. 3. Herniated transverse colon was retrieved through the diaphrag-
matic defect by laparoscopically. Iatrogenic Hernia after Laparoscopic Gastrectomy
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force and to prevent any possible recurrent hernia. She could fully 
regain her normal condition rapidly, and discharged on the seventh 
postoperative day. 
Discussion
Laparoscopic gastrectomy has been gathering scientific evi-
dences to prove its potential as an alternative to the conventional 
laparotomy by maximizing patients’ benefits and minimizing mor-
bidity without compromising oncologic outcomes represented by 
locoregional recurrences or metastases.(1,7) Many attempts have 
been tried to improve technical drawbacks of laparoscopic opera-
tions, which have resulted in the inventions of ultrasonic activated 
scissors and others.(8) Meticulous intraoperative use of ultrasonic 
activated scissor rarely provokes tissue damage, but some kinds of 
iatrogenic injuries can be entailed if intraoperative negligence or 
premature experience had been given. 
Ultrasonic activated scissor has been gaining widespread en-
thusiasm among laparoscopic surgeons, because it can help to re-
duce operation time and surgeons’ work to dissect the tissue away 
without profuse bleeding. In this case, we can’t figure out the exact 
other energy source of damaging for diaphragm except ultrasonic 
activated scissor only device emitting energy during operation. Be-
cause tumor was located at cardia, dissection of gastric fundus from 
surrounding structure and paraesophageal lymph nodes was carried 
by ultrasonic activated scissor. In itself, diaphragmatic hernia after 
operations, either conventionally or laparoscopically, has been rarely 
reported and more than six months after the initial operation is an 
extremely rare one. Mostly, this complication has been known to 
develop after esophagectomy.(9,10) Unfortunately, we had used 30 
degree rigid electro-laparoscope, which might prevent us from get-
ting full view of those left to esophagus and superior pole of spleen. 
W e suspect that the energy possibly from the ultrasonic activated 
scissor was sufficient to provoke a weak point in that area, and 
brought on further diaphragmatic hernia progressively. In addition 
to the diaphragmatic tissue damage directly by the ultrasonic acti-
vated scissor under poor visual inspection, probable sparse adhesion 
around the crura and left diaphragm might be the reason of this far 
delayed complication in the elderly patient.(10) With consideration 
to position of hernia located 3 cm from left crus muscle and atten-
dant circumstances, it might be strongly correlated with ultrasonic 
activated scissor. 
Patients having a diaphragmatic hernia might have a chance 
to experience repeated respiration difficulty, abdominal cramp or 
even intestinal obstruction in case of incarceration, so the physi-
cians should take into consideration of grave complications from 
the incarceration or strangulation of bowels, such as death or even a 
systemic shock.(11) Just like this case, diaphragmatic hernia com-
prised of bowels can easily be diagnosed by routine chest radiogra-
phy and auscultation to see the abnormal density into the thoracic 
cavity accompanied by air bubbles and to hear intestinal peristaltic 
sound, which can be supported by additional imaging studies such 
as computed tomography with acceptable diagnostic accuracy.(12) 
Typically, diaphragmatic hernia along with pleural effusion may 
show sinus cut-off sign that means obliterated posterior costo-
phrenic sulcus shadow by the herniated bowel itself or pleural effu-
sion, which can be seen in computed tomogram or even in routine 
chest film.(13) Presumably, she had developed diaphragmatic her-
nia commencing forty eight or seventy two hours before the diag-
nosis, considering the follow-up radiologic studies including chest 
film taken two months before the onset of this complication were 
normal.
Laparoscopic herniorrhaphy of the diaphragmatic defects has 
proven itself effective and efficacious without further need to open 
abdominal or thoracic cavity in many cases. If associated solid or-
gan or bowel damage is anticipated, care should be taken to choose 
laparoscopic procedure. But, other than that, laparoscopic repair can 
be considered as first choice, especially for the late onset cases with 
stable patient’s condition.(14) Indeed, it was reported that defects in 
the hemidiaphragm was easier site for the secure of the hole.(15) In 
this case, the defect was confined in the left hemidiaphragm and 
a delayed one, so we needed to use polytetrafluoroethylene mesh 
to abolish the lesion without unfavorable tension. And a few intra-
abdominal adhesions developed after previous laparoscopic total 
gastrectomy helped us to finish all the procedures laparoscopically 
without any difficulty.
In conclusion, during laparoscopy-assisted total gastrectomy 
near to the diaphragm, while using ultrasonic activated scissor 
or electrocautery, especially behind the esophagogastric junc-
tion where giving poor view, surgeon should be very careful not 
to disseminate any energy from these instruments to prevent any 
possible damage that can result in iatrogenic diaphragmatic hernia 
sequestering in incarceration or even strangulation of the herniated 
bowels. It will be help to by keeping the active blade away from the 
surface of the diaphragm accompanying with good surgical field. 
In addition, delayed-onset diaphragmatic damage should be sus-
pected in patients complaining pain or discomfort during follow-
up, although it is very rare. Needless to say, prevention and a good Suh Y, et al.
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number of experiences with ultrasonic activated scissor should be 
the best measures to avoid this complication.
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